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ABSTRACT

‘ The purpose was to determine the effect of group size
on both the total and the average per person fluency, flexibility,
and originality of responses to problem solving tasks. One hundred
sixty-three college juniors and seniors were assigned at random to
grougs of one, three, six, or twelve members. All groups were given
identical instructions to respond aloud to three problem~solving
tasks. Results showed that as group size increased, so did the total
group fluency, flexibility. and originality; however, groups with
three members were statistically indistinguishable from groups with
six members. In terms of flexibility, six-member groups generated no
more categories of responses than did twelve-member groups. Results
‘also showed that as group size increased, the per~person contribution
tended to diminish, and that groups of 'six or of twelve members
appear to inhibit per-person contributions equally. (DT)
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Introduction.

Research in the area of creativity treining has generaily shown that
group productivity surpasses individual productivity (Owen, Renzulli}Aand
Callahen, 1972; Torrence, 1970, 1971; Téylor and Faust, 1952), Hovever,
there seews to be some question about the optimal size for groups who
are engaged in brélnstormlng or creativity training sessions. Osborn
(1963, p. 159) hes 1ypothesxzed that as to the size of e brainstorming
group, the ideg; nunber is about a’dozeh." Arnold (ciped in Osborn;‘
,19633 p. 42), on the other hand, proposed that an individual can form
a brainsto;ming “group” with himself as an only member with the hypothe-
sized adventazge of the eliminetion of external standards° He sugested
that some people 51mply do not need a group to encourage themJto think
in a highly fluent manner. Neither Osborn nor Arnold o?fcred any
empiricel evidence %0 éuppoft these assertions. ‘

Resesrch dealing with group productiviy hat centered aiound two
major issues. Tirst, deszs the mutual stimulation whigh results {rom
group interaction bring about the generation of a greater number of* ideas
or responses to a given problem (i.e., “increased fluency)? A second
issue related ﬁo group productivity studies deals with the quality or
originality of responese emanating from;group problem solving situationsu
Taylor, Berry, and Block (1958) found that while fluency increases in

group situations,; & larger number of unrepested ideas were produced Dy
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individucls when vorking clone then by thosc workinz in groups. - These
reseaerchers concludad thot group conditions woy have the effect of
chenneling thinking in similer dirocctions end ﬂhcrcby reducing the
flexibility 2nd originelity of responses.

Several studies have attempted to investigote the function of group
size in crective problen solving. South (:3;;327) investigated some of the
psychological espects off éommittce work using groups of threc ond 51X,
He found that groups of three were more efficient in dealing with obstract
problems while groups of six performed more efficiently with concrete
problems. South concluded thet the abstract problem sclving situaticon
was more eificient in smaller gréups beccuse the resoluticn of abstroct
problems requ%red e compromise, and that compronisc was more eosily
reached in sialler groups. In e study dealing with_phe efTects of group
size and threct reduction on crectivity in o problenn solvine situdﬁior,
Gtibb {1951) ~ape od thot o syesrn ghoe Inmcroesed. 11 groun . wallEmms

cpurted o lsooimg 0F onreen or chibition of Ukzefr zemulsc: o pomtiluaipete.
Gibb's results .uszested thot sclutions to a probizm dncreased as &
negatively accelerated function of group size. Teylor ond Foust (1952)
found that fOurwpérson groups correctly solved more probleas then fwow
person groups: however, their probléms appeared tu¢ be more convergent.
thon.divergent in noture. In 2o study‘dealing with the effects of large

and small group porticipetion on decision moking, Fox, Lorge, Wiltz, and

Herrold (1953) found that groups congisting of 12 to 13 air force officers
wrote decisions thot were of superior quality to those written by smaller

-
groups that consisted of six to eight imembers.
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In a review of the literature on the effects of group size, Thomas
and Fink (1963) found thaot under some conditions quality of performance
and group'productiviti were positively correlated with group size. They
alsqfreported that under no;cgnditions were smeller groups superior.
ﬁﬁrthér, Meadow, Pernes, and Reese (1959) found that persons working in
groups produced seventy percent more 'good ideas" than the same number
of persons_working individually. In contrast, Kidd (1958) employed |
anagram tasks, scntence completion tasks, and jig-saw tacks to measure
the social influence phenomena in a task oriented group situatiop. Hig
date failed to confirm the hypothesis that efficiency would increése as
group size increased, and no significaﬂf differences were reported in
productivity betwecen groups of two, four, and six.

If the efficicncy of the crective procec: is a function of group size,
it would seem desirable to outline more clezcly the rolationship between
group size and such dimensions as Zlucncy, Ilexiniliir, and origisiiity.
Larger groups would appear to bring more minis to bear on o pz—Tizular
problem, however, smaller groupé allow for morc perticipation on the part
of individuals;‘ émall gfoups may also provide an atmosphere that is less
subject to peer pressure, while larger groups may stimulate mofq'original
TeSponses as a function of increased group flﬁency. The major objective
of this stﬁdy was to investigate the followiﬁg,questions with regard to
group gize:

Te What ig the cffect of group size on total fluency, flexibility,

and. originality of responsés to prbblcm solving tacks?

2o What is the cffect of group size on average per person fluency,

flexibility, ond originality of responses to problcm'soiving tacks? .
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Progedures.

Subjectse  Subjects were 103 college juniurs ond seniors envolled
in en intrueductory educotional psycholupgy course.

Experinental Treatment. Ss were assigned ot rondumvto groups of
ne, threg7 six, or twelwe me;.xbers,1 Fullowing o short Vworm-up' tosk,
211 grouups vere given identical instructz.ns tu respund 2loud to thres
nroblen sylving tosks.  The tasks ond instructicns were as follous:

w

Tosk 1+ List 211 of the possible uses thot you con think f~fé
g_ﬁ;pquiqt.hppgpp. Let your nind wender ond try to think of uses thot
no one else has ever the.ght of . Tell the recorder o1 the ideds the
mee‘t) mind; even il they scem silly or lﬂpr“ctlc”l. You will hove
e (5) ninutes for this task.
Task 2: List 211 the po Q51ble cunsequences thot might resnlt
the full.wing situction ovuarred:
Inoame th:t_}J;:ﬁhe.pgqalq_iq_the‘ﬂqplq xzre suddenly reduced tu
12 inches in heipht.
You will be given ten (10) minutes fur this exercise. Think of buth
reclistic and fonciful responses. far exonple,
1. Tﬁére would be no need to liSt‘peuples' héights on drivers® licenses.
2. No one would heve the nicknome ¥Shorty.®
Toslke 3¢ List 211 of the things you co

think of thot cone .i.n pairs.

PR S

In eddition to such common things as o poir of socks, try to think -f
unusucl poirings such os, Yone half of o guartet.® You will have seven

(7) minutes for this exercise.

1The cuthors acknowledge thot o “group" consisting of une member is not

consistent with the troditioncl definition of group.
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Tue rcecordeis wodte dovm 211 respenscs genercotad by Lrou) LieLbers,

A

cnd no evaluction ¢f responses vos nade during the nrablen solving

situction. Altiiu hthe tosks were tiaed; the time linits were breod

. !

enough so that.rospanses vened leng befire tine ron cut igr 2ch tosk.
Anolysis. Rospunses {or each group were scured cccording to three
criteric:  fluency, flexibility, cn& originclity. The fluency criteri.n
was established by amking o simple frequency count 5 recorded respunses
with.-repected onswers uaitted. Tho respoises were .cored for flexibility
by first grouping onswers inte rotional cotegories. These categoriecs
uere ~orived b by o consensus of . judzes, and ronged from 15 t? 17

scperate groupings within ecch of .z thres taosks. The flexibility scorc

was the wotal nuaber f diffferonc zosgurics produ. of by eny porticular
Srown. e originality coore wos detornmined oy ooowmin oL judges to

b oG

1 resnonse an terics of Footicticol frequency on o oscole of 1

(low criginclity: -indene) to 3 (high originolity: unique). A aeon

wrigice o opee o4 Plgured f£or each respunse ond sunnied within groups.
Interroter @ wobality for the tw: ufl'lnullty judgients wos found to be 79,

Finally  fluency, flexibility, ond criginality scores were suamed fur
cach gruup acruss the three problen sulving tasks., In »dditiun; aceeon per
perssn scores wn ¢och criterion were found by u1v1d1nl the group suin by
the ngﬂber 2T group neabers. Thus, therc were six independent vorisbles:
group scorcs oh fluency, flexibility, ond originality; ond average per
person scores vn the some three voricbles. Onc'wey onclyses of vorionce
were perforned un the six criterio, with the independent varic olb being

the size of the group.
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Results. fosults uf the fniLySCS.Uf varitnee coopsiing proup
nroductivity on the criterin of fluency, Tlexibility, ond originelity
are showm in Tebles 1; 2, ond 3. Overcll T ratics ©.r each criterion
were 211 signiiicent ot the .05 level. In uthér words, groun sisc had »

i pcwcfful cffect .n the tutal grcuﬁ sutput. To determine which grdups
werc Statisticclly differont -2 the cther groups,  pesterivri coi-
narisons were node by meons oi Tukey's H.S.D. (Huncs v Signisicont
Difference) teclwiique (Kirk, 1 .3). The results <o ticiz cunporisons
ara shewn in Teblos 7, 6, and . A distinet trend con e seon with
espeet to the o oesteriori t ostz. A clenr progrecziosn o rooumds 05
Sowidous teross the proun coaos CSOECLUT STAC InoThons. . 1T Ui
groeupts Muenty, fooxibility, ono vriginclity. However, .n coch 28 the
three criteric; growps with three nembers were statistieslly indistine
guisheble fron proups with sis ncabers. Th&t is, groups &f three
produced about the some nuber of responscs end shuwed the some ensunt
A uriginalify enc floxibility os groups of six aembers. In oddition,
it was found that in teras of flexibility, six“mombcr gr.ups generoted
né nore coteg.rics of -responses thon did twelve--neitber groups.

The scc.und rescarch question dealt with avercge per pers.n se.res
within the vorisus group sizes. Agoin, anolyses of vafianco produced
signiiicent overcll I rotios fur cach of tho three criterie. Thesc
results orc presented in Tables 4, 5, ond 6. A pusteriori tests roveale
rcsults thot were generolly copnesite from the results of total group
output. It was found. thot as group size increosed, the per person con-

tribution tended to diminish. Excoptioms to this tendency scemoed to be

S
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with reospect t. six~ cnd twelve-nicnwer groups wn the critovie of
fluency ond criginelity. There were no stotistizal differcnce  in
averoge per person productivity between thesc twe groups. Alse, the
diffcrence in per pcrs-ﬁ.flexibility scores between six- ond twelve-

-

" meaber grouns wos just borely significant ot the .05 level.  Thus,

groups of six or twelve neabers appear to inhibit per person con
tributions cquolly.
Discussion and C.nclusi.ns.

The ros.. s . iz resear . _rn perhops best waderstood 1i the
purpuscs of group preblen solving are vutlined., Fron cne vicwpcjnt,
gruupé cre usced to sulve problens quickly ond efficiently. If the
resnlts of this study con be extended to procticel opplicotions, it
appodrs thet the lorger the group {up to twelve wembers), the groater
the totcl preductivity in torms of the number I respenses, originality
of onswers, and copobility of genorating now catcguries +I rospunscs.
If the »rinary purposc of the group is to get probloms solved; twe
additional dimplicotions con bc»drawn. TFirst, groups of three,; six; v
twelve are gonerolly wore pr)ductiveyﬂhﬁn individucls. Sccund, if
groups of twélvc are impracticol (sdy, wiéhin o classroun), it mckes
little difference whether the group hos three or six mcmbers. In foct,
if there arc scveral prublens which nced £g be sclved under this
circuistence, it would seem judicicus to use groups of three, sc thot

nare. groups could work wn nore probleis.



On ‘the -thor hond, s.me researchers (cf. Usherm, 1953) hove
esserted thot cne of the maj.r functions of group problen solviiyg
.r broinsturming is to stirmlcte ideos rother thon to srovide solutions

t. snecific problems. Sssenticlly, then, it is passible to view group

-+

cctivities 2s 2 procedure £or troining nesbers t. be .iere creotive.

From this stndplint, the results of the present study -re not énc&uragingu
It wos seen thot os group size increocsed, per persun productivity
generally decreased. The implicotimn here is thet the effect of

increcsed group size noy be tu delinit serisusly oppirtunitics for
indivicdual productivity in sulving problens.

The findings of ﬁgis éﬂudy must be tempered by & hard 1ook ot the
naturc L the prubleis empléyed. One putentinal criticisi that nust be
acknowledged is the proposition thot the tosks were surrecl or irrelevent.
It rencins to be seen whether the findings‘huld up when real life®
0 preblens are useds  The present study is nuw being particlly replicoted

with a "real 1ife™ oHr.blen. In addition, the implicotions for treining need
to be volideted. For instance, does individuol pﬁigtice in problen solving,
where per person productivity is high, focilitote greup problenm solving
when thusc individuals are brought together?

while it should be stressed thot the present findings depend unen
hew one views the purpose of problen éulving activities, perhaps the most
sensivle opproach is thet a variety of experiences in‘grgups of veried

sizes will help individuols tc determine under which conditions they
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vperate nest citectively. alsc, certoin types .f prvble;s und;ubt;bly
lend thenselves to different group concitims. Tor exaiple, o complex
sucicl nroblen thet mayjrequire i§put iruil persuns representing aony

A
disciplines (psycho;qu, s.cislogy, econaiics, city olanning, etc.)
a2y very well dictote group size cccording te the types of representation
necesscry.  Finolly, it seeas clear that the violue of group Hroblen
sulving scssicns depends to sine degrec ;n hew the sessiuns ore
conducted,; the nature of the tupic under c.nsiderctiun, ond the oge

ond educationol b@ckgruund of the perticipoents.
#
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Tsble *

Analysis of Variance on Group Fluency

Source 4ar 55 1S5 P
Between 3 73198.74 24395 .8 22,31%
¥ithin 21 29430.22 1093.71
Total 30 102728.96
&
Table 2

Analysis of Variance on Group Flexibility

Source df 8§ S I
Between 3 663.12 221.04 13.05%
Within 27 437.21 16,20
Total 30 1100.39

Table 3

/’ Analysis of Variance on Group Originali’y

¥

N’
Source df 38 S F
Between _ 3 120587.50 40195.97 22,33%
Within 27 48595.65 1795. 84
Total 30 169183.55

s ~

* pg .05, .
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Mah e 4
Analysis of ° Person Fluehcy
Source af o i LR
Between 3 2183.88 727.96 13,56%
Within 21 1448.89 53.66
Total 30 3632.77
Téble 5

_Analysis of Variance on Per Person Flexibility

Source ar Ss 1S - 3
Between 3 2070.27 690.05 209, 76%
Within 21 88.82 . 3.29°
Total 30 2156.06

Table 6

Analysis of Variance on Per Person Originality

Source  df 85 s T
Between 3 4277.17 1425.72 15,20%
Within 27 ¢ 2930.32 93.79

Total 30 6805.49

*p .05
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Table 7

A Posteriori Tests on Group Differences: Total Fluency |

X, % % X
bl o 5% . 00% 81.11% 147.33*
Xo e 2611 | 92.33% H.8.DI. = 47.
X3 - 66.22%
Y,
Table 8

C o : 1 1
A Posteriori Tests on Group Differences: Total Flexibility

el —_ 7.98% 9.43% 13.76%
X 1.45 5.78% HeH.Do = 5.6Y
%3 £.33
X
Table 9

A Posteriori Tests on Group Differences: Total Originalif,'yl

e} %, % X, ]
X, 61.38%  100.60%  187.38%
%, | 32.22%  126,00%  H.8.D. = 59.40
23 _ 86.78%
X,

= one member group; X
X six member group: ill = twelve member group

o= three member group;

o =
] I

g .05,
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Table 10

) - 1
Tests on Per Verson Iluency

o5 % A
24 L 4,89 16,33 22.77*
i3 L 10,40% 17 &8% Heou Do
T2 . T 34
X, o
Table 11

q

. . . . p . . . . P
L _Posteriori Tests on Per Person Tlexibility

vr o

——— 0t - -

%, X.

A 3

7. W3

2

X . ‘
o 2.r % 7.78% ) 02,24%
X, . ok e
3 L D.23%  1G.65%  iL.G.D.
X . .
3 14.406%
Z. '
1 U
Table 12
4 DPeosteriori Tests on Per cCorson Originality
X, X. ¥ %
" 3 2 1
'1-\( r N N
4 £.66 17 63%  32.020%
3 - —— 12522 26n62* L“Iol)oDu
2 _ 14.40%
Xl L
1
% X = e mcaber group:
"1 = one meaber group: o= thiee moaber group;
f3 = 5ix meaber group; X,= twelve meaber gioup
*‘r’ (;o!)n

ro
oN
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